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Amendments to the Claims 

This listing of claims will replace all jMior versiotx$« and listings* of claims in the 
application: 

Listing of Claims; 

L (Previously presented) A method of producing a bimetallic catalyst, comprising 
contacting: 

(a) a modified Ziegler-Natta catalyst made by contacting: 

(i) a 2:iegler-Natta catalyst comprising a Group 4, S or 6 transition 
metal; with 

(ii) a modifier comprising a Group 13 metal; the molar ratio of the 
Group 13 metal to the transition metal having an upper limit of 10:1 and a 
lower limit of 0.01 : 1 ; and 

(b) a metallocene catalyst compovmd to form a bimetallic catalyst. 

2. (Original) The method of Claim 1, the molar ratio of the Group 13 metal to the 
transition metal is from 0.5:1 to S:L 

3. (Original) The method of Claim 1» wherein the modifi^ is a oompoimd or 
mixture of compounds described by the formula AXKJty^, wherein Al is 
aluminum, X is indep^dently selected from the group consisting of halides, Ci to 
C20 alkoxides, Ci to C20 alkylamides, and combinations thereof; and R is 
independently selected from the groiq> consisting of Ci to C20 alkyls and Q to C20 
aryls; and wherein n is 0, 1« 2or3« 

4. (Original) The method of Claim 3, wherein n is 1 or 2. 
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5. (Original) The method of claim 1, wherein the Ziegler-Natta catalyst is not 
activated. 

6. (Original) The method of claim 5, wherein the modified Ziegler-Natta catalyst is 
not activated. 

7. (Original) The method of claim 1, herein the Group 13 metal is boron or 
aluminum. 

8. (Original) The method of claim 1, wherein the Group 13 metal is aluminum. 

9. (Original) Hie method of daim 1, wherein the bimetallic catalyst additionally 
includes a first activator in an amount sufficient to activate the modified Ziegler- 
Natta catalyst. 

10- (Original) The method of claim % wherein the first activator Is an aluminum 
alkyl in combination wid) water. 

11. (Original) The method of claim 10, wherein the molar ratio of water to aluminum 
alkyl rangos from 0.01 to 5, 

12. (Original) The method of Claim 10^ wherein the water and aluminum alkyl are 
added simultaneously with the bimetallic catalyst in a polymerization reactor. 

13. (Original) The method of claim 1, wherein the bimetallic catalyst additionally 
includes a first activator for activating the modified Ziegler-Natta catalyst, 
wherein the first activator contains aluminum^ and wherein the molar ratio of the 
first activator alummum to the Ziegler Natta transition metal greater dian 10: 1 . 
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14, (Original) The method of claim 13» wherein the molar ratio of the first activator 
aluminum to the Ziegler Natta transition metal is greater than 20: 1 . 

1S« (Original) The method of claim 1, wherein the bim^lic catalyst additionally 
includes a second activator in an amount sufficient to activate the tnetallocene 
catalyst compound. 

16. (Original) The method of claim 1S» whmin the second activator is methyl 
aluminoxane (NfAO) in an anK>unt sufficient to activate the metallooene catalyst 
compound. 

17- (OrigiDial) The ineihod of daiml, wherein the molar ratio of the Group 13 ni^ 
the modifier to the transition metal is from 0^:1 to 7:1. 

18« (Original) The method of claim 1, wherein the molar ratio of the Gioup 13 mecal of 
the modifier to the transition metal is from 0.5:1 to 5:1. 

19. (Original) The method of claim 1, wherein the molar ratio of the Qioup 13 metal of 
the modifier to the transition metal is from 0.5: 1 to 3: 1 . 

20. (Original) The method of claim 1, whwein the Ziegler-Natta catalyst is formed 
by contacting an organomagesium compouiKl comprising at least one alkyl group 
with a Group 4 or 5 transition metal halide or oxide compound. 

21. (Original) The method of claun 1, wherein the Ziegler-Natta catalyst is formed 
by contacting an organomagesium compound with titaniiun chloride compound, 
wherein the organomagnesium compound has the formula Mg(0R)2 or 
R^mMgR^i; where R,R\ and are Ci to alkyl groups, and m and n are 0, 1 or 
2. 
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22. (Original) The method of claim 1, wherdn the modified Ziegler-Natta catalyst is 
supported on a support material. 

23. (Original) The method of claim 1 , wherein the metallocene catalyst compound i$ 
activated prior to c(mtacting« 

24. (Qri^nal) The mediod of claim 1, whmin the Ziegler-Natta catalyst is first 
prepared, followed by contacting with the modifier without isolating the Ziegler- 
Natta catalyst prior to contacting with tfie modifier. 

25. (Original) The method of claim 1» \v1ierein the bimetallic catalyst has a 
productivity greater than 4,000 g polymei/g catalyst at from 80 to 1(X)°C in a gas 
phase polymerization reactor. 

26. (Original) The method of claim 1, >^erein the bimetallic catalyst has a 
productivity greater than 6,000 g polymw/g catalyst at from 80 to 1(X)**C in a gias 
phase polymerisation reactor. 

27-32 (Cancelled) 

33-44 (Cancelled) 

45. O^lreviously presented) A method of producing a bimodal polyethylene 
comprising contacting ethylene and C3 to Cio a-olefins with a bimetallic catalyst 
compound produced by a method comprising contacting: 
(a) a modified 23egler-Natta catalyst made by contacting: 

(i) a Ziegler-Natta catalyst coni^sing a Group 4, S or 6 transition 

metal; with 
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(ii) a modifier comprising a Group 13 metal; the molar ratio of the 
Group 13 metal to the transition metal having an upper limit of 10:1 and a 
low^ limit of 0.01 : 1 ; and 
(b) a metallocene catalyst compound to form a bimetallic catalyst 

46. (Original) llie meAod of Claim 45, the molar ratio of the Group 13 metal to the 
transitionmetalisficomO.S:! to5:L . 

47. (Original) The method of Claim 45^ wherein the modifier is a compoimd or 
mixtute of compounds described by the formula AJXt1R3.11, wherein Al is 
aluminum, X is a halide, and R is independently selected from the group 
consisting of Ci to C20 alkyls, Ci to C20 alkoxides, Ci to C20 alkylamides, and 
combinaticms hereof; andnis0to3. 

48- (Original) The method of Claim 45» A^ercin the modifier is a compound or 
mixture of compounds described by the formula AIXJRa-n, v^iierein Al is 
aluminum, X is independently selected from the group consisting of halides, 
preferably fluoride, chloride or bromide, Ci to C20 alkoxides, Ci to C20 
alkylamides, and combinations thereof; and R is independently selected from the 
group crasisting of Ci to C20 alkyls and C6 to C20 aryls; and wherein n is 1 . 2 or 3. 

49. (Original) The method of claim 45, wherein the Ziegler-Natta catalyst is not 
activated. 

50. (Original) The method of claim 49, wherein the modified Zicgler-Natta catalyst 
is not activated. 

51. (Original) The method of claim 45, wherein the Group 13 metal is boron or 
aluminum. 
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52. (Original) The method of claim 45> wherein the Group 13 metal is alimiinum, 

53. (Original) The method of claim 45, wherein the bimetallic catalyst additionally 
includes a first activator in an amount suffici^c to activate the modified Ziegler- 
Natta catalyst. 

54. (Original) The method of claim 53» wherein the first activator is an alrnninum 
alkyl in combination with water. 

55. (Ori^nal) Themetfaodofdaim 54, wherein the molar ratio of water to aluminum 
alk^ ranges from 0.01 to 5. 

36. . (Original) The method of Claim 54, wherein the water and aluminum alkyl are 
added simultaneously with the bimetallic catalyst in a polymerization reactor* 

57. (Original) The method of claim 45, wherein the bimetallic catalyst additionally 
includes, a first activator f<x activating the modified Zie^er-Natta catalyst, 
wherein the first activator contains aluminum, and whcreui the molar ratio of the 
first activator aluminum to the Ziegler Natta transition metal is greater than 10: 1 . 

58. (Original) The method of claim 57, wherein the molar ratio of the first activator 
aluminum to the Ziegler Natta transition metal Ls greater than 15:1. 

59. (Original) The mediod of claim 57, wherein the molar ratio of the first activator 
aluminum to the Ziegler Natta transition metal is greater than 20: 1. 

60. (Original) The method of claim 45* wherein the bimetallic catalyst additionally 
includes a second activator in an amount sufficient to activate the metallocene 
catalyst compound. 
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61. (Original) The method of claim 60, wherein the second activator is methyl 
aluminoxane (MAO) in an amount sufficient to activate the metailoccne catalyst 
compound* 

62. (Original) The method of claim 45, wherein the molar ratio of die OtO\xp 13 metal: 
of the modifier to the transition metal is from 03:1 to 7:1. 

63. (Original) The method of claim 45, wherein the molar ratio of the Gtoup 13 metal 
of the modifier to die transition metal is from 0.5:1 to 5:1 . 

64. (Original) The method of claim 45» wherein the molar ratio of the Otoup 13 metal 
of the modifier to the transition metal is from 0.5: 1 to 3 ; L 

65. (Original) The mediod of claim 45, wherein the Ziegler-Natta catalyst is formed 
by contacting an organomagesium compound comprising at least one alkyl group 
with a Group 4 or 5 transition metal halide, alkoxide or oxide compound. 

66. (Original) The method of claim 45, v/becein the Ziegler-Natta catalyst is formed 
by contacting an organomagesium compound with titanium tetrachloride, wherein 
the organomagnesium compound has ±e formula Mg(OR)2 or R^mMgRV, where 
R, R^ and R^ arc alkyl groups^ and m and n are 0,1 or 2. 

67. (Original) The method of claim 45, wherein the modified Zieglor-Natta catalyst 
is supported on a support materiaL 

68. (Original) The method of daim 45, wherein the metallocene catalyst compound 
is activated prior to contacting. 

69. (Original) The method of claim 45, wherem the components in steps (i) and (ii) 
of step (a) are combined prior to entering the polymerization reactor. 
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70. (Origmal) The methcKj of claim 45, wherein the bimetallic catalyst has a 
productivity greater than 4,000 g polymer/g catalyst at from 80 to lOO^C in a gas 
phase polymerization reactor. 

71. (Original) The method of claim 45, wherein the bimetallic catalyst has a 
productivity greater than 6,000 g polymct/g catalyst at ffom 80 to iOO^C in a gas 
phase polymerization reactor. . 

72. (Original) The method of Claim 45, wherein the component in step (ii) is 
combined simultaneously with trimethylaluminum in a polymerisation reactor, 
and wherein Ae component in step (ii) excludes trimethylaluminum. 

73. (Ptevlously presented) A bimodal polycthylrae comprising ethylene derived 
units and any one or more C3 to Cio derived units; wherein the bimodal 
polyethylene possesses an Mw/Mta value of from 10 to 80 and a value of Mz of 
greater than 1,000,000 made by the method of Claim 45. 
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